Comparative muscle proteomics/phosphoproteomics analysis provides new insight for the biosafety evaluation of fat-1 transgenic cattle.
The biosafety of fat-1 transgenic cattle has been a focus of our studies since the first fat-1 transgenic cow was born. In this study, we used tandem mass tag labeling, TiO2 enrichment, and nanoscale liquid chromatography coupled with tandem mass spectrometry (nanol LC-MS/MS) to compare proteomic and phosphoproteomic profiling analyses of muscle between fat-1 transgenic cows and wild-type cows. A total of 1555 proteins and 900 phosphorylation sites in 159 phosphoproteins were identified in the profiling assessments, but only four differentially expressed proteins and nine differentially expressed phosphopeptides were detected in fat-1 transgenic cows relative to wild-type cows. Bioinformatics analyses showed that all of the identified proteins and phosphoproteins were mainly related to the metabolic processes of three major nutrients: carbohydrates, lipids, and proteins. All of these differentially expressed proteins might take part in DNA recombination, repair, and regulation of the immune system. In conclusion, most of the identified proteins and phosphoproteins exhibited few changes. Our results provide new insights into the biosafety of fat-1 transgenic cattle.